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Introduction

Duxbury Beach is a narrow 4.5-mile-long barrier beach peninsula spanning the towns of
Duxbury and Plymouth in southeastern Massachusetts. The beach is bordered on the east by
Massachusetts Bay, on the west by Duxbury Bay, and on the south by Plymouth Bay. A dirt
road runs the length of the barrier beach from the connection to the mainland in Duxbury to the
communities of Saquish and The Gurnet (in Plymouth) on the southern tip of the peninsula.
Three vehicle crossovers provide access from the road to the beach for off road vehicles (ORVS).

The dominant substrate on Duxbury Beach is a mix of cobble and sand on the ocean-side beach,
and areas of cobble beach, salt marsh, and tidal mudflats on the bay-side. The low lying,
restored dunes and natural washovers forming the spine of the barrier beach are densely
vegetated by beach grass, seaside goldenrod, sea rocket, beach rose, beach pea, and poison ivy.
In higher elevation areas such as the High Pines and Plum Hills, woody shrub vegetation is more
dominant. This unique barrier beach ecosystem provides extensive foraging, breeding, and
resting habitat for a variety of songbirds, shorebirds and other wildlife including federally and
state-listed species such as Piping Plovers (Charadrius melodus) and Least Terns (Sterna
antillarum). The beach also serves as an important stopover site for thousands of migrating
shorebirds each year.

The beach is owned by the Duxbury Beach Reservation (DBR), and leased to the Town of
Duxbury. The beach is heavily used by the public for a variety of recreational purposes
throughout the summer, and is especially busy on summer weekends and holidays. The town
sells annual parking permits and off-road vehicle permits to the public, which all vehicles must
display to access the parking lots or areas of the front beach designated for ORV use. Dogs are
permitted on the beach, subject to certain restrictions. Dogs must be leashed at all times and are
prohibited from disturbing wildlife on the beach, and dog walkers are required to carry a permit.
Other beach rules and regulations pertain to restrictions on open fires, alcohol consumption, and
other beach activities. The Duxbury Harbormaster department is responsible for patrolling the
beach and enforcing the rules and regulations relating to its use and management, including those
related to the management of wildlife species of concern. Endangered Species Officers (ESOs)
are specifically responsible for overseeing this aspect of beach management.

An intensive Endangered Species Monitoring Program carried out at Duxbury Beach. This
program is a unique collaborative effort between the Duxbury Harbormaster’s ESOs, Mass
Audubon’s South Shore Coastal Waterbird Program (CWP) biologists, and chick monitors hired
and supervised by the Harbormaster’s office. Each of these stakeholders plays a distinct role in a
coordinated effort to protect the Piping Plovers and Least Terns that nest on Duxbury Beach,
while maintaining a balance with human access to the beach for recreational purposes. The
ESOs play a crucial role in this effort by providing enforcement of rules that minimize
disturbance to nesting birds, managing area closures as necessary, and maintaining protective
fencing. As defined in the Roles and Responsibilities document between Mass Audubon and
DBR (3/27/08), CWP staff is responsible for carrying out biological monitoring of nesting
shorebirds. Once Piping Plover nests have hatched, chick monitors are assigned to keep track of
the location of each brood of chicks in order to minimize human disturbance of their activities.
The success of this partnership is based on daily communication between all parties involved.



Monitoring Activity

Coastal Waterbird Program biologists began monitoring for Piping Plover and Least Tern
activity on March 22 and continued until August 19 although the ESO and chick monitors
checked on birds until the end of August. Site visits averaged 5 a week in April and early May
and 6-7 a week from mid-May through the end of the season. A typical site visit covered half the
beach, and the areas searched alternated daily ensuring each area of the beach was covered at
least twice a week so that late arriving birds were not missed. Visits always involved checking
on plover chicks, checking active nests, searching for new nests, conducting tern counts,
checking symbolic fencing for needed maintenance and communicating with the ESO on duty.

Piping Plovers

A total of 12 pairs of Piping Plover nested on Duxbury Beach this year. This is one more than the
beach supported last year and is comparable to previous years. Additionally, a 13" pair was
briefly present in early June but they did not nest - the female left after a few days and the male
remained territorial for a few weeks. Most of the nests were on the oceanside of the beach, with 3
pairs on the bayside in experimental areas that had been scraped clear of vegetation, although
one of these pairs subsequently moved to the oceanside after their first nest failed. Nesting
locations were similar to recent years and spanned the entire length of the beach, with the highest
concentrations between the first and second crossovers and in the artificially created bayside
habitat south of High Pines (3 pairs each). Eight of the 12 pairs fledged a total of 19 chicks and
overall productivity was up slightly from last year with 1.58 fledglings per pair.

Nest Attempts

Piping Plovers were first seen on the beach on March 25. The first nest (1A) was located with 1
egg on April 26 and had a full clutch of 4 eggs on May 4. Nest 7A was the first nest to hatch on
June 7 or 8. The last nest of the season was 6C, which was started on June 15 and hatched on
July 15. Chick fledge dates ranged from July 10 through August 23.

The 12 pairs of plover made a total of 23 nest attempts this year. Only 3 of the pairs had
successful first nest attempts. Of the other pairs, 6 had 2 nest attempts, 2 had 3 nest attempts and
1 pair left the beach after their first nest failed. Nine of the 12 pairs eventually had a nest that
hatched, but one of these lost its chicks right away while the other 8 fledged 1-4 chicks each.

Nest Losses

Nest losses this year were due to storm overwash, predation, abandonment and human causes.
Three oceanside nests were washed over on May 10 when a storm with northeast winds
exceeding 40 mph created high surf. Two 1-egg nests were abandoned, but both seemed to be
‘egg dumps’ where an incomplete nest was lost right before the female was ready to lay another
egg, and she then lays and abandons it to prepare for another full nest attempt in a more carefully
chosen location. Eight nests were believed to be lost to predation. One nest had visible egg
remains that prove it was taken by a crow or group of crows; 4 had tracks that indicate likely
crow predation; 2 had coyote tracks and 1 had tracks of either a small coyote or a fox.



Additionally, nest 9B had fox tracks all around it on the estimated hatch date but not within 2.5’
of the nest so it is thought that the eggs likely hatched and the fox got the very young chicks as
they scattered from the nest.

The most troubling nest loss was on June 1. A chick monitor was on duty to watch nest 2A
which was due to hatch, and saw the adults running around. Their nest had failed overnight but
the loss was not yet known, so the monitor thought there may be chicks and began walking
around looking for them, despite having been told to stay in one small area so as not to disturb
the birds. She walked through much of the symbolically fenced area nearby where 2 additional
pairs had active nests and accidentally stepped on nest 9A, breaking all 4 eggs.

Brood Movements

Within the first few days after hatching, all 3 of the broods between the first and second vehicle
crossovers (1B, 4B, 8C) crossed the road to access foraging areas on the bayside. Brood 1B
began to cross the road daily, returning to the oceanside near high tide when the available
bayside area disappeared. Brood 8C took up residence just north of the saltmarsh, and brood 4B
moved around them to end up near the parking area west of High Pines, over a half mile from
their nest site. Brood 12A routinely foraged over a mile of oceanside territory ranging from the
Gurnet gatehouse to the north end of Plum Hills. The last 4 broods (2B, 6C, 7A, 11A) stayed in
the general area of their nests, with the exception of one ill-fated attempt at crossing the road by
brood 11A (see Chick Loss section below).

Fledging and Chick Loss

Of 35 chicks that hatched from 9 nests, 19 survived to fledge. Age at fledging ranged from 31 to
42 days and most were over 35 days old when first flying over 50 feet. Sixteen chicks
disappeared and as usual, the causes of chick losses were rarely clear. As mentioned above, the 4
chicks from brood 9B are thought to have been depredated by a fox shortly after hatching. Cool,
damp weather coincided with the disappearance of 5 young chicks, so exposure may have been a
factor in those losses. Five additional chicks were lost for unknown reasons. All 5 were over 1
week old at the time, and 3 were 3 weeks or older, an age where survival tends to be higher.
Predation is a likely cause of these chick losses.

The last 2 chick losses were known mortalities with carcass collection. One chick from Brood 6C
was found in the nest the day after hatching, still alive but apparently abandoned. After 3 hours
of observation, a successful attempt was made to get the adults to go back to it and tend it, but it
was found dead 3 hours later and was collected. The specimen was sent to the National Wildlife
Health Center for necropsy and the precise cause of death remains under investigation. See
attached Specimen History Form.

One chick from brood 11A was killed by a vehicle on the road north of the third crossover. Three
of the four chicks were found in the road on July 30, and eventually made it to the bayside, but
the last chick remained on the oceanside. Sometime that night, they tried to cross back but only
one chick made it safely to reunite the brood on the oceanside. One chick disappeared and the
last chick was found crushed in the road, apparently hit by a northbound vehicle overnight. It



was collected by Mike Pforr. It is not clear why the brood crossed the road to begin with, as they
had been on the oceanside for 3 weeks without incident. The female from this pair was easily
identifiable, having been color banded in the Bahamas in January 2010 and she was not seen
with the chicks after July 25, so at the time of the road crossing, the male was trying to tend all
the chicks by himself.

Adult Mortality

The human-caused nest and chick losses are discussed in the relevant sections above. On April
28, local birder Rick Bowes reported a dead adult plover in the road near the artificial habitat
patches. The weather conditions were severe, with rain and winds up to 50 mph. He had been
driving slowly southbound and saw a plover fly closely up over the windshield of his vehicle and
later on his northbound return noticed an adult dead in the road, apparently run over. He moved
it to the side of the road and informed Mass Audubon staff via email once he returned home. The
carcass was collected by Mike Pforr. By observing the pairs in the area to see which bird was
missing, the CWP biologist determined the dead bird to be a female who had been preparing to
nest in the northernmost artificial habitat patch. Her mate had a new female a week later and they
went on to nest as pair 9, whose first nest was accidentally stepped on.

Least Terns

Least terns this year nested in 4 areas of the beach. Least terns were first seen on the beach on
May 19 between the first and second crossovers, in what would become Colony 2. On May 27,
terns began to arrive at both the north end between the parking lot and the pavilion (Colony 1)
and at the south end between the Gurnet gatehouse and Plum Hills (Colony 4). There was a late-
forming colony (Colony 3) north of the third crossover that was first noticed on June 20, but
already had one nest at that time, so must have been initiated at least a few days prior. The first
egg dates are: May 30 in Colony 1; June 2 in Colony 2; estimated June 20 in Colony 3; and May
29 in Colony 4.

Colony 1 had 22 pairs on June 6, but only 5 nests remained on June 24. The cause of the decline
was not determined, although crows as well as coyote tracks were regularly seen in the area. One
of the 5 nests was hatching on June 24, but the chicks were not seen again after that date. On July
11, the 4 remaining nests were gone and coyote tracks were clearly visible throughout the
colony. The terns abandoned the nesting site although many still used the adjacent intertidal area
for resting and foraging.

Colony 2 was between the first and second crossovers, an area that hosted several Piping Plover
broods and was thus was closed to vehicle traffic for much of the breeding season. While this
colony was never very large, with 8 nests on June 6 dwindling to just 4 by June 26, the extra
protection given by the closure helped it to achieve high productivity. There were still 4 large,
unfledged chicks in the colony during the last monitoring visit on August 19, but assuming they
survived, productivity was high for this colony with at least 7 fledglings produced.

The late start of Colony 3 did not hinder its productivity. Although it was small, with only 4 pairs
estimated to be nesting, it seems all pairs successfully raised young, with at least one pair



fledging 2 chicks. A total of 6 fledglings were seen on August 9. This colony was also given
extra protection, being in an area of beach that was closed to both vehicle and pedestrian traffic
for unfledged plover chicks.

In early June, Colony 4 had 23 nesting pairs, and the first nests hatched around June 25, when
there were only 8 active nests remaining. Nest losses are possibly due to coyote and/or fox,
whose tracks were seen in the area at the time. By July 21, there were at least 7 fledglings
present and there was still 4 nests being incubated. Only one of these late nests hatched, but the
chicks disappeared after a week. The other nests were abandoned mid-August when it was too
late in the season to successfully rear young to fledging.

Overall, the total number of pairs ranged from 53 in early June to 21 by the end of June. At least
20 chicks were fledged, giving an excellent productivity if just the later nests are considered, but
only fair when taking the earlier, higher number of pairs into account. The biggest threats to the
colonies seemed to be coyote and fox predation, but crows may have been a factor for the
northern Colony 1.

American Oystercatchers

One pair of American Oystercatchers was present on the beach through May and June. They
were first seen on April 25, but were seen flying to Plymouth and were not resident on Duxbury
until May 4. They initially ranged widely on the bayside, gradually focusing their territoriality on
the gravelly bars at the northwest edge of the saltmarsh by High Pines, near the location of a
2009 QOystercatcher nest attempt. One adult was seen scraping there on June 3, but no nest was
started and the pair seemed to lose interest in nesting after that. They were still regularly on the
beach through June, but they were not as territorial, and no other courtship behaviors were seen.

Beach Management
Fencing and Area Closures

Symbolic fencing was set up by Duxbury Harbormaster’s Endangered Species Officers (ESOs)
on March 30 over most of the oceanside beach north of the third crossover. Additional areas
were fenced off at the Gurnet end and along the artificially created habitat patches on the bayside
as pairs established territories in those areas. The ESOs were responsive and acted quickly to
CWP biologist’s requests to extend fencing in several locations when plover scraping or nesting
activity was outside the existing fence.

A half-mile section of the driving beach between the first and second crossovers was closed to all
ORV and foot traffic on July 1 before the first plover nests hatched and monitors were placed at
one or both ends of the fencing to enforce the closure. Most of the broods from this area crossed
to the bayside, so pedestrians were not much of a disturbance, but brood 1B returned to the
oceanside daily at high tide. Although people still walked along the waterline when no CWP,
ESO or chick monitor staff were present (i.e. when brood 1B was on the bayside), this closure



was generally well-respected by the public and disturbance to chicks and nests in this area was
minimal. Additionally, the south end of the driving beach was closed when nests 2B and 11A
hatched and about 100 yards were closed at the south end of the pedestrian beach for brood 6C.

This pedestrian beach closure initially included the northernmost part of the driving beach and
the pedestrian crossover between them. During the first weekend of the closure, pedestrians were
very belligerent and disrespectful of the chick monitors and CWP staff and continually walked
through the area, pushing the day-old chicks up onto the extremely hot, dry sand and preventing
them from foraging. To make it easier for people to detour around the closure and to reduce the
risk to the chicks, the south end of the closure was moved north to the posts and the pedestrian
crossover was reopened. Although many people were still upset at the closure and very vocal
about it, most did take the easy detour as they had no real excuse not to. Pedestrians were still
allowed to walk along the water at low tide, but the monitors were not always aware of the
location of the chicks, which were often foraging near the waterline. Pedestrian crossings should
be allowed only if the chicks are not near the water. Permitting pedestrians to cross higher up on
the beach when the chicks are at the water is an option only if the monitors are aware of the exact
location of the chicks and watching closely to ensure they are not being disturbed from their
natural foraging. Complete closures at high tide should remain a policy.

Artificial Habitat

Early in the season, one large and 5 small areas on the bayside between High Pines and the third
crossover were scraped clear of all vegetation in an attempt to create suitable Piping Plover
nesting habitat. These patches again proved successful and attracted 3 nesting pairs. Although
there is suitable nesting habitat on the oceanside, the areas available to foraging chicks on that
side are more marginal, thereby increasing the chances that the broods will cross the road to
access the preferable bayside tidal flats for foraging, which one brood did this season with
disastrous results (see Chick Losses above). Creating bayside nesting habitat is a simple
management effort that makes the birds easier to monitor, reduces the risks associated with them
crossing the road and gives them easy access to better foraging areas. The scraping method of
artificially creating plover nesting habitat continues to be successful, keeping the areas
vegetation-free throughout the portion of the season when nesting activity is highest. However,
by mid-July, they were largely revegetated, providing some erosion protection for the winter
season. Annual scraping would be a suitable way to maintain bayside nesting habitat on the
beach for plovers.

Predators

An early season crow removal program undertaken by the USDA on behalf of the Duxbury
Beach Reservation was very successful. Three false Piping Plover nest exclosures were set up at
various locations on the beach. These were baited daily with small untreated chicken eggs and
with eggs injected with avicide DRC-1339 several times through early June. This effectively
reduced the group of 10+ crows that were regularly seen near plover habitat. Only 1 or 2 crows
were present on the beach by mid-May. They generally stuck to the pedestrian beach and parking
lot, and were not seen south of the first crossover until the morning of June 1 when all 4 nests
between the first and second crossovers were depredated and 2 crows were still nearby one of the



nests. Early season predator removal should be considered again in the future depending on
presence and abundance of any predator species.

In the spring, the Duxbury Beach Reservation passed a measure that would permit mammalian
predator control if the need arose during the course of the season. Fox were seen around High
Pines several times throughout the season, and fox tracks were regularly seen on the oceanside of
High Pines. The foxes were digging under the snow fence along High Pines to more easily travel
across the beach. Additionally, fresh coyote tracks were a daily sight along the intertidal and
upper beach areas. On occasion, coyotes were seen during the day, and a chick monitor reported
one very near to brood 4B before it ran off into the saltmarsh and attacked a bird (likely a
Willet). After 3 plover nests were lost to either coyote or fox, the USDA was again enlisted to
examine the problem and perform any needed removals. Several coyotes were taken from the
beach during the summer. Relatively few old chicks (>10 days) disappeared this year compared
to last year, and it is possible that reduced predation by coyotes is a factor.

Exclosures

No nests were exclosed this year. The cobble substrate and sloped surface at many Piping Plover
nests limits the number of excloseable nests. The crow removal program utilizes mock
exclosures to lure crows, so to prevent crows being lured to active nests, the use of exclosures on
plover nests should not occur until after the conclusion of the program and the removal of the
mock exclosures. The nests in the artificial habitat patches were excloseable, but were active at
the same time the crows were being baited, so no exclosures were used.

Chick Monitors

After hatching of plover nests, chick monitors, supervised by the ESOs, were placed with each
brood to watch chicks and prevent beachgoers from disturbing them. Chick monitors are
especially valuable for broods that regularly cross the road to access bayside foraging habitat and
for broods that remain on the high-traffic oceanside. Chick monitors were expected to provide
their own binoculars this year, but in reality many never carried them when checking on chicks.
These monitors regularly approached broods close enough to disturb the plovers before spotting
the chicks. A couple instances of monitors ‘herding’ chicks back into symbolically fenced areas
are known to have occurred, despite this being outlined as unacceptable during training.
Monitors should never approach chicks closely enough cause this much disturbance and should
instead call the ESO immediately to move fencing as needed.

Cooperation

The working relationship between the ESOs and CWP biologist was again positive and
cooperative. Daily communication was the norm through most of the season, with additional
contact as necessary to keep ESOs informed of new nests, hatching, chick movements, fencing
issues and human disturbances. This also gave ESOs the opportunity to share information about
plover activity, chick movements or predator sightings they had witnessed as well as area
closures and other management and enforcement issues. In some cases, ESOs’ observations of



plover activity helped with locating new pairs or keeping track of moving broods. The roles of
each party were well defined, and monitoring of nests was normally the exclusive duty of the
CWP biologist, so that the ESOs could focus on their enforcement and management duties. On
the occasions when the ESO checked a nest, it was done from outside the symbolically fenced
area through binoculars to minimize disturbance and was communicated to the CWP biologist.
This helped avoid duplication of efforts and repeated disturbance to nesting birds, which had
been a concern in previous years. The large number of broods present at the same time made it
impossible for the CWP biologist alone to check on all broods before the beach opened at 8am so
early morning brood checks were done by both the ESOs and the CWP biologist. The CWP
biologist visited each brood daily to monitor the progress of the brood and to check for missing
or fledging chicks. Although the skill levels of the chick monitors varied, they were generally
very helpful with locating chicks and following brood movements and were open and
cooperative with the CWP biologist.

Management Recommendation Summary

1. Establish and enforce complete closure of oceanside areas within 2 hours on either side of
high tide where unfledged chicks are present. No pedestrian foot traffic should be allowed,
even at the waterline. The chick monitors should be given very clear instructions daily from
the ESOs to enforce these high tide closures. Low tide pedestrian crossing can be permitted
only if the chicks are not near the water, or if the chicks are at the water, crossing higher up
on the beach can be acceptable provided the monitors are aware of the location of the chicks
and ensuring they are not disturbed from foraging.

2. Placing a “Current Brood Status” note in the cover of the binders given to the chick monitors
will ensure that they are aware of what is permitted for each brood even if the ESO is unable
to give detailed instructions first thing in the morning or at shift change. Information to
include in such a note should cover pedestrian and vehicle restrictions for the area of the
brood, typical brood behaviors (such as road crossing), the number of chicks last seen, and
clear instructions as to which symbolically fenced areas the monitors are permitted to walk
through and which to stay out of. The notes should be updated daily or as needed.

3. Chick monitors should explicitly be made aware of all additional active plover pairs near
their assigned broods, and should stay out of potential nesting areas such as the artificial
habitat patches. Specific out-of-the-way positions should be assigned so monitors do not
inadvertently discourage renesting efforts or step on active nests.

4. Continue to place chick monitors to take best advantage of their skills and equipment.
Monitors should have binoculars or else be placed in high-enforcement, low-monitoring
areas. Although it already happens to some degree, a more formal policy of placing the same
monitor on the same brood whenever possible would be advantageous. Each brood develops
unique behavioral quirks (roaming, road-crossing, splitting up, etc) and it is easier for
monitors to keep track of the chicks if they are familiar with these behaviors.

5. ESOs should continue to provide consistent and strict enforcement of the rules that protect
threatened species, including area closures, dog leash regulations and speed limits.



10.

Continue to assess predator presence and abundance early in the season, use control measures
if needed and if possible lay the groundwork for control plans that can be quickly
implemented if needed mid-season.

Continue efforts to create suitable nesting habitat for plovers on the bayside of the beach to
keep birds off the driving beach and prevent them from crossing the road. Scraping the
surface off was effective for a single season, but the regrowth of vegetation means that it
must be done annually to maintain open nesting areas. The location of the artificial habitats
south of High Pines where the bayside is wide and flat is ideal.

Cover all garbage bins or empty bins each evening and increase public awareness about the
importance of not leaving any food waste on the beach in order to eliminate human food as
an attractant to potential nest predators.

Have an additional on-beach training session for chick monitors. Much of what is told to
chick monitors during the training session run by the CWP biologist needs to be reinforced in
the field, particularly for a late season like 2011 when most chicks hatched over a month
after the initial monitor training.

Continue to maintain a collaborative relationship between CWP and ESO staff by
maintaining frequent communication throughout the season and by understanding the unique
roles and responsibilities of each party.



